Introduction
Cervical dystonia (CD), also known as spasmodic torticollis, is the most common focal dystonia and is characterized by contraction of the cervical muscles leading to abnormal head, neck, and shoulder posture, as well as head tremor. 1, 2 Although CD can occur at any age, symptoms usually become evident during the fifth decade, often beginning slowly and progressing to a plateau over a few months or years. 1 
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Poliziani et al ten patients may experience spontaneous remission, but this may not be permanent. 2 CD is a painful condition that reduces quality of life (QoL), leading to anxiety and depression. [3] [4] [5] It also has a negative impact on employment, for example, reducing an individual's productivity, their ability to work certain hours, or perform responsibilities, and may lead to loss of employment. 6 The recommended treatment for CD is repeated injection of botulinum neurotoxin (BoNT), [7] [8] [9] and the clinical efficacy of BoNT in this setting has been confirmed in a number of randomized, double-blind clinical trials. [10] [11] [12] The duration of action of BoNT is reported to range between ~9.5 and 16 weeks. [13] [14] [15] [16] However, in one study the therapeutic effect of a BoNT injection lasted #10 weeks in 36% of patients treated. 16 In the UK, the minimum recommended injection interval for the treatment of CD with onabotulinumtoxinA (Botox; Allergan Inc., Parsippany, NJ, USA) or abobotulinumtoxinA (Dysport; Ipsen Ltd, Slough, Berkshire, UK) is 12 weeks, 17, 18 though intervals $10 weeks are approved for incobotulinumtoxinA (Xeomin; Merz Pharmaceuticals GmbH, Frankfurt/Main, Germany) because it is free from complexing (accessory) proteins. 19 Earlier reinjection is not recommended because of concerns that shorter intervals may increase the risk of side effects and generation of an immune response to treatment. 20 However, it is evident that the actual interval between BoNT injections can be longer than the duration of action, 13, 16 leaving patients with suboptimal symptom relief toward the end of the treatment cycle. Newer treatment guidelines recognize that an injection schedule with fixed intervals of 12 weeks may not be appropriate for all patients and suggest adopting a flexible dosing schedule according to clinical response. 21 Clinical studies have demonstrated that BoNT treatment improves QoL in patients with CD. 3, 5, 21, 22 However in these studies, QoL was typically assessed at defined time points during the injection cycle -most commonly before an injection and 4 weeks later, when the assumed peak effect of BoNT treatment occurred. 5, 22 Little is known about the impact of CD on different aspects of individual patients' lives during the waning period (ie, the period of time when BoNT treatment effects start to decline but before patients undergo reinjection), particularly in a real-life setting. A recent study of patients with CD who received BoNT treatment and who experienced recurring symptoms between injection cycles revealed that the aspects most commonly influenced by symptoms are stigma, pain, and activities of daily living, although emotional well-being and social/family life are also impacted, with negative consequence on leisure activities, work life, and mood. 23 BoNT injections provide many patients with effective relief from the often painful and debilitating effects of CD. 24 There is, nevertheless, scope for further improvements in therapy and outcomes for patients with CD. These improvements are likely to stem from a more thorough understanding of the condition and the individual needs of affected patients. We conducted a qualitative study with the intention of gaining a greater understanding of the impact of BoNT injections that would provide a comprehensive and emotional picture of patients with CD, their preferences in relation to BoNT injection cycles (with particular focus on the waning period), their relationships with health care professionals, the burden of disease, and the potential unmet needs of treatment.
Methods

study design
This qualitative-exploratory research was conducted in the UK and was based on three complementary methods: 1) an online focus-group discussion, 2) a subsequent online forum follow-up discussion, and 3) individual telephone interviews.
The focus-group participated in a 60-minute, semistructured online discussion. All participants were invited to contribute to subsequent online forum follow-up discussions, which ran asynchronously over 2 weeks. In the individual 30-minute telephone interviews, patients from the online focus-group were questioned in depth about their individual experiences with CD and BoNT treatment for CD.
Explicit consent for each participant was collected via an online link at the time of recruitment, during which all respondents were made aware of their involvement and the scope of the research. Ethics Committee and Independent Review Board approval was not required for this research based on the Code of Conduct of the European Pharmaceutical Market Research Association (EphMRA), as the information gathered was for market research purposes only; no invasive research, human testing, or access to patient records were required in the recruitment or data collection process.
The focus-group was set up specifically for the study. Some participants for the telephone interview were selected according to the follow-up questions that were raised from their responses during the focus-group discussion, while the others were invited because their responses during the focus-group discussion were considered to be particularly representative or insightful.
Participant recruitment
Patients with CD completed a 5-minute online profiling questionnaire to evaluate eligibility for the study. Patients 
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More good days: botulinum toxin for cervical dystonia with a confirmed diagnosis of CD were included in the study if they had received injections of onabotulinumtoxinA or abobotulinumtoxinA for the treatment of CD for $1 year. Patients who had received incobotulinumtoxinA were excluded since the minimum recommended interval for this formulation in the UK is 10 weeks. 19 Patients were required to have experienced at least some recurrence of symptoms between injections.
Data collection
Online focus-group discussions and online forum follow-up discussions A 60-minute online focus-group discussion was led by a moderator, employed by Opinion Health (London, UK), who was supplied with guidance on specific questions in order to facilitate discussions. The discussion guide included unbiased, open-ended questions on the course of symptom development during a typical injection cycle, disease burden and QoL, patient-doctor communication, and patient needs and preferences, including, for example: "How often do you receive these injections?", "Could you describe how these injections change your experience of the symptoms?", "What words would you use to describe the emotions you experience when the symptoms start to reappear after the injection?", and "If you could freely choose, how often would you like to receive your injections?"
In addition, all participants were invited to contribute to an online forum follow-up discussion in which they were asked to comment on their experience of CD symptoms, how these affected their life and their relationships with other people, including family members and doctors, the impact of BoNT treatment on CD symptoms, and their expectations of treatment. The frequency and severity of symptoms that occurred between injections were explored by asking participants to choose one of four predefined patterns, represented graphically, according to the degree of symptom relief achieved with BoNT injections and whether the pattern remained consistent within or between injection cycles.
Telephone interviews
A moderator employed by Opinion Health led individual 30-minute telephone interviews with participants of the online focus-group and online forum follow-up discussions. The moderator followed a guide to facilitate discussions; this included questions on symptoms between injections, satisfaction with current treatment, role of health care professionals in CD treatment, and topics related to injections (side effects, interval between injections, and shorter/flexible intervals).
Audio recordings and transcriptions were made of all individual interviews.
Data analysis
The online focus-group discussions and online forum follow-up discussions, and responses contained in interview transcripts were examined in detail by the study analysts from Opinion Health, and the information was categorized into themes and concepts. These were considered according to the waning period following a BoNT injection and the patients' personal perspectives on symptom recurrence, the control of symptoms during the relief period following a BoNT injection and patient expectations from treatment, and finally, the patient-health care professional relationship. Responses were subjected to content analyses.
Results Participants
Research was conducted between June 26 and July 31, 2013. A total of 31 patients with CD were enrolled in the study and participated in the online focus-group discussions and online forum follow-up discussions. Of these, seven were selected for telephone interviews. The majority of participants were female (81%) and aged 45-54 years (41.9%). The mean duration of CD was 16.4 years (range 4-31 years); the mean length of the patients' BoNT injection cycle was 12.8 weeks (range 8-20 weeks) ( Table 1) .
Waning period: recurrence of symptoms
Although all patients who participated in the study experienced recurring CD symptoms between BoNT injections, symptom severity varied throughout an injection cycle and differed between patients and across injection cycles. 
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Throughout an injection cycle, symptoms were described as gradually returning or intensifying, but there was no clear pattern of symptom recurrence within each injection cycle. When we compared symptom recurrence between patients, for some, the symptoms returned following a set pattern during each injection cycle; although the order in which symptoms returned differed between patients; pain, tremor, or a pulling sensation was commonly the first symptom to return. For other patients, symptoms recurred with no set pattern.
CD symptoms could be categorized as core (reported by almost all patients, eg, pain, spasms, tremors, and pulling), primary (directly caused by CD, eg, fatigue and loss of balance), and secondary (sequelae of core/primary symptoms, eg, falls and fractures, or broken teeth caused by jaws clamping shut) (Figure 1) .
Of the 31 patients enrolled, 25 were able to categorize their typical symptom progression into one of four different patterns, based on graphical representations in the online research ( Figure 2 ). Pattern 4 (an inverted bell shape, with a considerable level of day-to-day symptom fluctuation) was most frequently chosen (n=12).
Waning period: Qol
When asked to illustrate the impact of recurring symptoms on their lives and families, patients described how CD symptoms reduced their QoL. Participants stated that their symptoms stopped them from pursuing their careers and damaged their confidence to return to work, placed a heavy burden on themselves and others around them, and caused isolation and alienation as they felt they could no longer enjoy an active and healthy social life owing to the social stigma they experienced. As a consequence, patients reported reduced emotional well-being, with feelings of depression, embarrassment, and frustration.
expectations from BonT treatment
Most patients rarely experienced any symptom-free days. In general, CD symptoms were still present to some extent even during the relief period, when BoNT treatment effects were felt at their strongest. Nevertheless, patients highly valued any period of relief from symptoms, and acknowledged that BoNT treatment enabled them to have "more good days" by lowering the impact of CD on their lives.
BonT injection and the relief period: optimization of treatment between injections
When asked about "their ideal injection cycle", participants wanted longer-lasting and/or more stable symptom relief with shorter and/or more flexible injection intervals in accordance with the individual needs of the patient (Table 2) . Staff and resource shortages, long journey times to treatment 
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More good days: botulinum toxin for cervical dystonia centers, and concerns about side effects were perceived to be the main barriers to shorter/more flexible injection intervals (Table 2) .
relationships with health care professionals
Patients' relationships with health care professionals and their satisfaction with the level of care they received varied widely.
Awareness of CD among primary care professionals was reported to be low, and patients received no support or care from their primary care physician; instead, their chief role was to refer patients for secondary care. As such, participants did not visit their primary care physician about CD beyond the initial referral and their condition was managed in the secondary care setting. In the secondary care setting, some participants felt that health care professionals had little time 
Table 2 Themes identified as being related to shorter/flexible injection intervals (verbatims)
Shorter injection cycles "every 8 weeks cause that's when the effect wears off and the pain starts to become unbearable". "As soon as they start to wear off, ie, around every 6 weeks". "every 6-8 weeks would be nice :-)". "i would, if i could, choose to have my injections every 6 weeks but i know that's not possible".
Flexible injection cycles
"Would feel more stable/in control if injections flexible, life would be a bit more predictable instead of a constant roller coaster of symptoms". "More accessible, flexible treatment. If you have the flu you don't have to live with your symptoms for 6 weeks before your doc will see you". "… it being available to everyone, no matter where they live and on a regular basis when they need it". "it would be great if i could get the injection whenever i need it".
Barriers to shorter/more flexible injection cycles
Staff and resource shortage: "I find it too stressful to call for a doc's appointment … wouldn't like the stress of calling and not getting an appointment for a few weeks". "They (the hospital) don't have a nice friendly secretary who can arrange an appointment; it's done by the 'appointments department' so therefore no understanding of my condition". "i once had to go 6 months (before re-injection because of) staff shortages". "The neurologist is always too busy to do more than administer the injections". Journey times: "i hate the long journey for my appointments, and my husband has to take time off work". "i have to go to another hospital approx. 25-30 miles away". Side effects: "Personally, i'd be worried about muscle wastage (which i've already had) and increased side effects". "i've been told that they won't inject before the 13 weeks is up to stop you from becoming immune to it".
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Poliziani et al to get to know them or become familiar with their patient history. However, other participants reported good long-term relationships with health care professionals in the secondary care setting.
Discussion
This nonconventional, qualitative-exploratory study highlights the significant impact of recurring symptoms between BoNT injection cycles, which negatively affect the QoL and emotional well-being of patients with CD. An additional consequence is a substantial health economic burden, involving costs associated with lost working hours, as well as expenses pertaining to the welfare system and health care providers ( Table 3 ). The most fundamental frustration identified by patients was the limiting impact of CD on their ability to carry out everyday activities.
Our findings provide a real-life view of patients' perspectives of the impact of CD and BoNT injection treatment on their daily lives throughout an injection cycle -during the relief period and particularly during the waning period. Mordin et al similarly described the QoL burden of CD and subsequent improvement in QoL corresponding with symptom relief achieved with abobotulinumtoxinA treatment. 3 In this study, QoL was assessed with the Medical Outcomes Study Short-Form (36-item) Health Survey (SF-36) at baseline and 8 weeks posttreatment, with significant improvements across the majority of SF-36 domains examined at the 8-week time point. 3 However, this time point is at least 4 weeks before reinjection is recommended. 18 An open-label study of the QoL impact of abobotulinumtoxinA injectionmeasured using the Craniocervical Dystonia Questionnaire (CDQ-24) -in a cohort of patients with CD who were naïve to BoNT found that treatment significantly improved total scores on the CDQ-24 at week 4, which was maintained at week 12 even though clinical measures of disease severity (Tsui scale) were deteriorating at this time point. 25 However, a survey of patients who received onabotulinumtoxinA or abobotulinumtoxinA injections for CD found that many patients would prefer shorter treatment intervals than they currently receive.
14 It is evident that a greater understanding of the impact of BoNT injection on QoL in the real-life setting is needed. It may be that the QoL burden of CD symptom recurrence during the waning period subsequent to BoNT injection is underestimated, as QoL analyses in a clinical trial setting are performed well in advance of the need for reinjection and possibly before recurring symptoms have had time to influence QoL.
We found that symptom progression among the participants in our study was most frequently represented graphically by a bell-shaped pattern. A recently performed follow-up study (aiming to support the development of the "MyDystonia" patient app, www.mydystonia.com) used a mobile diary to further explore QoL and disease burden between BoNT injections in patients with dystonia. The outputs generally confirmed that the most frequent impact pattern was bell shaped (data not shown). Enabling patients to monitor the development of their symptoms over time between injections may help health care professionals understand their individual disease pattern and define a personalized treatment approach according to the individual needs of the patient. However, many health care professionals already acknowledge the need for individualized treatment, but are hampered by issues such as excessive workload, restrictions based on regulatory labels for BoNT formulations, and insufficient reimbursement of BoNT injections.
Given the far-reaching impact of recurring symptoms, it would be prudent to consider measures to mitigate or reduce their severity. In particular, our study revealed that patients would like BoNT therapy to enable them to experience "more good days" when the symptoms are less severe and the impact on their lives is low. One approach to achieving improved outcomes for patients would be to provide more individualized flexible and/or shorter intervals between BoNT treatments to those who require it. The responses from the participants in our study generally support this strategy. However at present, clinical trial data confirming this are scarce as most studies of botulinum toxin formulations preclude reinjection at intervals shorter than 12 weeks. IncobotulinumtoxinA is the only formulation studied in clinical trials allowing flexible dosing intervals. These studies showed that incobotulinumtoxinA for the treatment of CD can be effective and well tolerated when administered using flexible schedules with minimum injection intervals of 6 weeks 26,27 or 10 weeks. 28 Importantly, in these studies incobotulinumtoxinA injections were administered on the basis of clinical need and following 
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More good days: botulinum toxin for cervical dystonia physical and neurological examinations by the investigator, who assessed disease severity using clinical rating scales. Although patients were able to approach their clinic to request reinjection, this was only done after confirmation of a clinical need by the treating physician. Several barriers would need to be overcome if such a strategy were implemented. From a regulatory perspective, authorities would need to be convinced of the safety of reducing the injection interval, and patients would also require reassurance that they are not placed at increased risk of harm from receiving BoNT injections at shorter intervals. Patient education and home-injection services may help to allay such fears. However, it is clear that patient satisfaction with BoNT treatment currently falls short of the ideal situation. Notably, in an international interview-based study exploring satisfaction with BoNT treatment among 136 patients with CD, ~45% of patients reported a preference for an injection interval of #10 weeks, but only 4.4% of patients received such intervals.
14 Surveyed patients had received BoNT for .3.5 years, with a mean interval between injection cycles of 14 weeks; the majority of patients (42.7%) had received reinjection every 11-12 weeks. 14 This study shows an apparent need to determine the optimal treatment schedule that is tailored to each patient.
The qualitative-exploratory methodology of this study has inherent strengths and weaknesses. The study design incorporates the facility for patients to openly discuss their views and needs, thus providing real insight into the problems of living with CD on a day-to-day basis, which would go unnoticed in most other research settings.
Conclusion
Recurrence of primary symptoms of CD between BoNT injections and the secondary symptoms associated with these have a substantial impact on the QoL and well-being of patients with CD. A potential approach to optimize treatment may be personalized and flexible BoNT injection intervals, but several challenges need to be overcome before this strategy could be implemented in clinical practice. A collaborative effort between patients, clinicians, and health care providers may be one avenue to effect change and improve the daily lives of patients with CD. Such collaboration, perhaps aided by a detailed individual assessment of patients' daily symptoms, could improve the communication of individual patients' needs to their clinicians.
